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Abstract 
In Nigeria, there is a need for a paradigm shift from the existing teacher–centred learning environment to a learner-centred 
instructional environment where learning is enhanced and students acquire the necessary 21st century knowledge and skills. 
Educational Technology create changes in all aspects of human endeavour especially in training and research as it  provide 
resources for trainers and researchers leading to comprehensive learning as well as extend the learning process. This paper 
discusses how Educational Technology gadgets could be used effectively in educational training and also the constraints to 
effective use of the gadgets. The paper proffers recommendations to prospective trainers, researchers and the government on 
enhancing service delivery in educational settings by integrating Educational Technology. 
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1.1 Introduction  
Rapid changes in technology have resulted in new approaches in education (Strommen& Lineolin 1992 quoted in 
karal and Balicekapili, 2010). These changes manifest in all facets of human endeavour. They have brought about 
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Sakarya University.
399 A.M. Laleye /  Procedia - Social and Behavioral Sciences  176 ( 2015 )  398 – 404 
new ways of doing old things in both educational and economic life of the society. Nigeria, one of the developing 
countries in the African continent is striving to measure up with her counterparts in the area of technology. In every 
educational training, teaching –learning is inevitably involved in information passage; from the teacher or trainer 
who serves as the sender to the learner or trainee who serves as the receiver. In an average Nigeria classroom, 
especially in public schools, activities are still dominated with chalkboard and textbooks. Some private schools 
make efforts to integrate technology into their system to justify the exorbitant fees paid by parents and wards. Given 
the poverty level, very few people can access this opportunity. In some Schools, the gadgets are purchased and kept 
for window dressing and exhibition but not used in teaching –learning situations.  
The quest for development now in Nigeria makes it imperative for trainers to shift from the existing method of 
teaching in schools to accommodate use of technologies. Other African countries like Tanzania, Kenya, Uganda and 
South Africa seems to have gone ahead of Nigeria in this regard. It is disheartening to note that Nigeria, with her 
abundance of resources - human and non- human cannot boast of being among the countries utilizing technology in 
teachings, school administration and management.         
Technology may be defined as the systematic study of techniques for making and doing things. It can also be 
defined as the application of the arts, science, processes, ideas, tools and machines to solve human problems. In 
essence, it refers to ways people use inventions and discoveries to satisfy needs and desires. Technology includes 
the use of both sophisticated (highly advanced) and non-sophisticated (simple) tools and methods to work 
effectively. In the past, service delivery in educational settings has been done through numerous means; from verbal 
communication to prints and use of instructional materials like pictures and charts. As technology  is creating 
changes in all aspects of our societal life, it is also changing our expectations of what students learn, how they learn 
it and where they will learn it so as to function in the new world order(Abimbade,2005). According to Kirschner and 
Davis (2003), school learning and planning oscillates around technology as either core or complementary where 
they are seen as optional. Resources cannot convey information alone. It is the teacher that will supply the required 
information in a meaningful way where necessary so that with the aid of the resources, the student’s mental horizon 
will be enlarged thereby allowing them to experience vigorously things they could not otherwise see. 
Educational research according to Ogunleye (1999) is a systematic process of collecting information or data on 
matters concerning education in order to confirm, improve, modify or predict a particular learning environment. 
Generally, every man, animal or even inanimate (computers) is capable of learning. Since learning is a process of 
education, therefore all disciplines or fields of study carry out educational research of a particular kind. In Nigeria, 
Libraries are not many. Even those that exist are not readily accessible to users. Sometimes, available materials are 
not current and needed to be updated. It is mandatory that users must go to the library, no matter where it is for 
research instead of the library coming to them at will. Existing Nigeria Libraries tends to have limited access to 
international journals, current texts, periodicals and audio-visual materials. Teachers/ trainers need to carry out 
research to equip them for the proposed task. 
Educational Technology has been defined variously by many scholars, for instance, the American-based Association 
for Educational Communications and Technology (AECT)  defines it as a  complex integrated process involving 
people, procedures, ideas , devices and organization for analysing problems and devising , implementing , 
evaluating and managing solutions to those problems involved  in human learning.(AECT 1979,Agun and Imogie 
1988, and Adeosun 1998).They also defined it as the study of ethical practice of facilitating learning and improving 
performance by creating, using and managing appropriate technological processes and resources (lever-Duffy 
McDonald,2011). It can be deduced from these definitions that Educational Technology is the integration of 
variables in order to find and solve problems and manage solutions to problem involved in all aspects of human 
learning. It is a far departure from only chart/cardboard teaching-learning situation. 
1.2 Educational technology gadgets for effective training and research in Nigeria. 
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Education is the process of teaching, training and learning especially in schools, colleges or any organized setting to 
improve knowledge and to develop skills. Educational training takes place in Nigeria at the Nursery, Primary, 
Secondary and Tertiary levels. It occurs in any organized instructional setting where knowledge is impacted and 
learning is expected to take place. For more than two decades, Nigeria has experienced a continuing, debilitating 
crisis in education, including limited access to educational opportunities and resources, large-class size, poor 
implementation of planned curriculum, inadequate funding, poor management, lack of interest in the endeavour of 
learning, low number of qualified teachers, and low level of literacy and basic education skills ( Onasanya, 
Ayelaagbe and Laleye 2012). This in turn leads to poor performance of students in examination and malpractices to 
have better results. Effective service delivery in Educational training depends on the technique or method used by 
the teacher in teaching the concepts, means of communication or his language of expression, material or media used 
during the process and nature of the learners in the instructional setting. Needless to say that teachers need to carry 
out research to gather facts and be current in their subject of specialization in preparation for effective service 
delivery. Educational Technology resources listed by AECT can be classified into Human and Non- human 
resources. 
1.3 Human resources 
These are the different categories of personnel that provide different services in the teaching –learning process. 
Example of human resources  are the subject teachers, other professionals like doctors, lawyers engineers, pupils, 
parents, donor agencies like non- governmental agencies or organization (NTI ,2010). The teacher is considered the 
most important resource person in achieving the goals of any curriculum. He engages in interactive behaviour with 
the students. His primary concern is to translate educational objectives cognitive, affective or psychomotor to bring 
about desired change of behaviour in the students.  Effective teacher should be ready to learn and adopt different 
techniques of pedagogy to enhance learning and arouse the interest of learners. He must be able to use effectively, 
confidently and competently Educational Technology resources to achieve instructional goals and objectives. 
Presently in Nigeria, especially in public schools, most teachers impact knowledge conventionally. The use of 
suitable materials and tools in the teaching and learning will undeniably be helpful in making the process more 
meaningful. 
1.4 Non- human resources 
Non material resources when used by teachers will facilitate learning and encourage students to become productive 
members of the society. Educational Technology has yielded several new machines, materials, media men and 
methods which are interrelated and work together for the fulfilment of specific educational objectives (Aggarwal 
2007). These new machines, materials and media have great potential for use in the educational enterprise if they are 
judiciously used with new functions and roles of educational personnel to bring about more efficient and effective 
educational training and research. Every sector of the school system ranging from the school administration, school 
and classroom management to the work of instruction which includes intellectual education, moral education and 
counselling and every field of specialization can explore educational technology resources for effectiveness. 
The collectivises of the newly discovered inventions are referred to as emerging technologies. The major 
technologies that can be used for effective service delivery according to Aggarwal (2007) are: (1) computer, (2) 
Artificial intelligence(AI) ,(3) Computer Assisted Instruction, (4) CD-ROM (Computer Disc- Read Only Memory) 
,(5) Dial Access , (6) Educational Television ,(7) EDUSAT ( Educational Satellite) (8) Email( Electronic Mail ,(9) 
Teleconferencing (10) Tele-lecture (11) Tele-tutorial (12) Teleseminar (13) Video ,(14) interactive video (15) video-
tex ,(16) Video-conferencing (17) Digital Resources (18) Virtual university;  and  (19) The internet. 
The Technologies first emerged in the developed countries, which are primary initiators and producers before they 
are later sent to the developing countries. With the aid of the new technologies, knowledge could be transmitted to 
intended audience without their physical presence ( Ortese, 2004). The National Policy on Education (2004) has 
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made adequate provision for the adoption of such emerging technologies into the dynamic school setting and the 
work of the teacher. Section 8B (74) of the national policy on Education (FRN, 2004) noted inter alia: “Teachers 
Education shall continue to take cognizance of changes in methodology and in curriculum. Teachers shall be 
regularly exposed to innovations in their profession”. However, combining new technologies with effective 
pedagogy has been a daunting task for teacher training institutions. Successful integration of Educational 
Technology in the school system depends largely on the attitude of teachers towards the role played by modern 
technologies in teaching and learning. Most of the teachers believe in the old way of the school system and do not 
see the need for its incorporation in the curriculum.  The new Technologies could be used effectively in the 
following ways: 
Computers: The computer is the heart of Technology. They are useful aids in fast word processing of research 
documents. It is particularly much preferable to a typewriter because one can insert, delete, and copy any part of the 
previously stored data without having to retype all over again. Writing project reports, book or term paper is 
expertly processed by the Microsoft Word Disk Operating System (MS-DOS) which is capable of editing, spell 
checking and formatting texts (Shelly and Roger, 1981). Computers can serve as a database tool such that keep 
results of research findings and other information that are readily available to the user. Computers are very relevant 
in electronic libraries with hundreds of thousand users. According to Aggarwal (2008), it could be used by teachers 
to construct, score and analyse tests; keep record of student’s performance and progress through courses; provide 
guidance to the students and advise them on the choice of next course module. 
CD-ROM (Compact Disc Read Only Memory): This is a storing devise, a semi –conductor memory device whose 
storage is permanent in nature. The electronic books and encyclopaedia made information available to many users 
simultaneously without demand of the large-space requirements of massive hard copies. Only a single compact disk 
(CD-ROM or RAM) can house about 25 volumes of an encyclopaedia. It retains the stored data even when the 
power to the devise is off .It has a variety of applications in digital system such as implementation of combinational 
logic and sequential logic, character generation, look-up table, microprocessor programme storage (Aggarwal 2008). 
Dial Access: Callers can use it to get access to a vast Library audio cassette.  Students can use it to dial up lessons 
from the library. Instead of finding a room for students to meet, students in the tertiary institution can watch 
videotapes of the lecture individually. Also, instructors call for audio-visual material from a distribution centre. 
Electronic-mail (E-mail):  It comprises electronic mailboxes that enable communication between two people based 
at distant locations, and make the transfer of documents from one computer to the other faster, reliable and 
convenient. It supports person to person messaging and document sharing. It is the most widely used application of 
computer internetworking. Teachers and trainers can give assignments to their students and ask them to submit to 
his Email without necessarily seeing the teacher before submission. All they need to do is to know the teacher’s 
Email address. 
Artificial Intelligence: It can diagnose the student’s learning deficiencies and tailor instruction to them. It is a 
computational technology that involves the symbolic representation and processing of knowledge. "The Artificial 
intelligence," an advancement; from robotics revealed that computer robots are capable of learning. That is, they can 
make intelligent decisions. This is because a previous exposure of the computer to a set of data, aid the recognition 
of such data in the future. The computers, unlike the human, have an infinitely larger memory capacity and the 
ability to correlate facts in seconds. These capabilities of computers are useful in 'neutral networking' (i.e. simulating 
human-neuron network of the brain) and the development of the "expert system" or "knowledge-based system". The 
neutral network coordinates stimuli more than the human brain and it has very high tolerance to faults. It is still 
capable of a high degree of accuracy even in the face of several network disconnections. (Howl, 1981). 
Computer Assisted Instruction: This is a term given to instruction that is provided by a computer and is closely 
linked with the concept of mastery learning. It involves drill and practice as well as tutorials for effectiveness and 
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efficiency, specific topics and programmes may be packaged for trainees to engage in drills and practice and for 
remediation. 
Internet: This is a complex decentralized communications network .It is the network of computer system that 
communicates by sending messages to one another. E-mails are exchanged on the internet. Teachers can use the 
internet to conduct and mark tests .Olusanya and Oloyede (2003) confirmed that the internet is highly beneficial 
to research institutions and organizations in many ways. The benefits include reduced communication costs, fast 
access to reference materials and methods, accelerated distribution of knowledge and enhanced coordination 
and collaboration. It provides access to information and contains huge quantities of data on numerous topics. It 
removes the limitation of class size, time constraints, and restrictions on the learning pace. It supports 
schooling, continuing education, re-education and task-specific immediate education.(Aggarwal,2008).Learning 
process on the internet is interesting and interactive; it encourages creativity in learners. 
Educational Television or Instructional Television {ETV): Television is an audio-visual media that an average 
family in Nigeria has access to and learns from.  When television is used for learning purposes or instruction, it 
is known as Instructional Television. Educational programs are prepared and telecast. It provides functional, 
formal and non-formal Education. It provides a common experience to learners and viewers no matter their 
status. Most presentations and teachings on ETV are done by experts.  ETV teachers can serve as role models to 
classroom teachers, stimulate new ideas and dispense more knowledge to them. It directs the attention of the 
students to the exact details and eliminates distracting surroundings. Different kinds of Educational Television 
are the Open Circuit Television (OCTV) which is the usual type of telecast by the commercial and non-
commercial stations; and the Closed Circuit Television (CCTV).i.e the selective telecast which can be used only 
by specially equipped receivers and its range is limited to the length of the cable. It increases the range of 
instruction to one or more locations beyond the classroom of instruction to one or more locations beyond the 
classroom. It is pertinent to note that teacher’s role in planning, preparation, presentation, production utilization 
and evaluation of the programs cannot be under-estimated (Aggarwal, 2008). 
Teleconferencing or interactive television: It is a two-way electronic communication between two or more 
groups or individuals who are at separate locations; it combines traditional TV viewing with interactivity of the 
internet and personal computer. In educational training, it can provide professionals or experts instructors to 
local school, colleges, universities and offices and quality instruction is given over a wide area. Also unlike it 
learners can interact with the expert and with each other at the locations making learning to be learner- centred. 
Also, it permits hi-service training to workers without leaving their work place. Its types include Audio 
conferencing, videoconferencing, audio graphic, and teleconferencing and computer conferencing. 
Tele-lecture- It is a one-way information transmission from the teacher to the students with limited opportunity 
of questions and comments from the students. It is usually followed by pre-telecast, preparation and follow-up. 
It is exactly like the normal lecture method of teaching but during its packaging in different forms of media, it 
takes into consideration the constraints of the particular where it will be used. 
Tele-tutorial- Tutorial class is where individual or group of individuals gather together to solve a particular 
learning difficulty by contacting the teacher at a distance with a request for help. It allow learners to solve 
problems and for teachers to re-explain or solve problems in areas that are not clear to students without 
necessarily coming together. 
Tele-seminar- It involves small group of students and allows intensive participation of the members which lead 
to a much focused, in-depth discussion on the topic that has been previously taught. 
Video: A video machine is is an audio-visual media that accepts videotape as its software and display the 
programmes on the screen, usually, television. The programme is recorded with images and sound as electronic 
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signals on the tape using the Video Tape Recorder (VTR). The signals are converted to pictures and sound 
during playback. 
Constraints to effective usage of non- human resources: These are the factors preventing proper integration of 
Educational Technology for effective teaching –learning and research in Nigeria. Despite the fact that Nigeria is 
willing to integrate Technology into all facets of the economy including education, the following factors serve 
as barrier: Inadequate human power; poor Internet accessibility and connectivity; Inadequate software packages 
for learning; varied Climatic and environmental factors; Shortage.  inadequate and inadequate power supply:  
poor technological know-how of teachers; lack of the interest among the  long –serving teachers as they  are not 
ready to learn how to use new technologies talk less of incorporating them into service delivery and research; 
Inadequate facilities and equipment for conducting research and the Governmental budget which is becoming 
tighter does not take good care of this especially scientific research.   Time factor and rigid time-table as time 
allocated to each subject and lessons are too short for teachers to integrate technology into classes of 35 minutes 
per period, Also teachers with little interest in research spend more time doing other things at the expense of 
academic activity and research.  
2.0 Conclusions and recommendations 
The computer systems no doubt, had assisted technological pursuits, saved costs, increased productivity but also 
increased the crime wave. Nigerian Universities are now incorporating use of computers in teaching research, 
tests and examinations due to its viability.  Further improvements in computer usage were made possible 
through the development of, the optical disk technologies, knowledge-based systems, High Parallel Definition 
Television (HDTV), Microprocessor - controlled security system that managed the home (e.g. switch off 
heaters), video conferencing and fax machines. However, over-reliance on computer may demoralize man. 
Since all men may not have equal access to these educational, technological social amenities, the under 
privileged group may feel grossly inadequate. This may foster financial and political oppression that may 
destabilize the human population. 
Serving teachers who were once teachers in training should make good use of information and communication 
technology so as to prepare themselves for the tasks at hand. They need to be more committed and develop 
interest in improving the quality of their service delivery and be ready to learn as learning itself is continuous 
and throughout life. This will not only transform the educational system but bring about tremendous changes on 
the teaching and learning system and this will help them to be firmly rooted professionally. In the National 
Policy on Education of the Federal Republic of Nigeria (2004), it was asserted that no nation can achieve 
economic, social and technological progress without a good system to sustain its achievements. Teachers’ 
education is given prominence in the Nigerian education system. This states from the fact that “no education 
system may rise above the quality of its teachers” (FRN, 2004 P.39). 
 Also, teachers need to be given in-service training to make them relevant to contemporary knowledge age and 
thus acquire skills in the area of ICTs and for them to be able to husband the potentials of technologies in their 
teaching tasks. Such training should incorporate the four guiding principles identified by Hughes (2004). These 
are connecting ICTs learning to professional knowledge, privileging subject matter and pedagogical content 
connection, using technology to challenge professional knowledge and teaching many technologies. They will 
be able to model good use of technologies for students who are being prepared for tomorrow’s work places, 
where technology will be indispensable. 
Resource centres make readily available necessary technological materials and gadget required for effective 
teaching, learning and research in scientific and academic environment. Hence, there is a need to set up modern 
and viable resource centres at the federal, state and local government levels which should be easily accessible to 
trainers and researchers   in the country. Also, each department, faculties and schools should have resource 
centres which are peculiar to their learning objectives attached to them. 
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